Little information exists about current patient perceptions of medical mistakes in ambulatory care within a diverse population. We aimed to learn about the perceptions of medical mistakes, what factors were associated with perceived mistakes, and whether the participants changed physicians because of these perceived mistakes.
S

INCE THE INSTITUTE OF MEDIcine's publication of To Err Is
Human: Building a Safer Health System, 1 attention to errors and mistakes in health care has increased dramatically. Most research examining medical mistakes has focused on inpatient care, but evidence suggests that patients perceive mistakes and experience errors in their ambulatory care as well. [2] [3] [4] By exploring patient perceptions of medical mistakes, health care professionals can better understand patients' satisfaction with the current health care system. Although patient perceptions of mistakes likely encompass broader concepts than the strict definition of medical error, these perceptions have been shown to affect care regardless of whether a true adverse event has occurred. [5] [6] [7] [8] [9] Psychological and emotional harm can result from perceived mistakes whether or not they would be defined as errors or adverse events by the medical community. 8 Perceptions of mistakes have been shown to play a role in patient satisfaction, [10] [11] [12] which is linked to physician trust and medication adherence. [13] [14] [15] Thus, even though patient perceptions of medical mistakes may not always represent true adverse events, they nonetheless may influence patient satisfaction, regimen adherence, and other outcomes and therefore deserve study.
Among the sparse literature on medical mistakes, most research in ambulatory care has focused on validating medical errors using incident reports or malpractice claims, [16] [17] [18] [19] a method that underestimates the prevalence of perceived mistakes. Small qualitative studies also have been published, 8, 20 as well as a few larger patient surveys, but these were conducted in fairly homogeneous populations such as health maintenance organization groups or academic settings. 5, 13, 21 One national telephone survey carried out in 1997 on behalf of the National Patient Safety Foundation found that 22% of 639 participants reported that a mistake had happened to themselves, a family member, or a close friend while in a physician's office. 22 The largest and most rigorous study of ambulatory care was conducted more than 10 years ago and focused only on patients' perceptions of adverse drug events rather than on all medical mistakes. 23 Therefore, there is a need to better understand the current perceptions of medical mistakes in ambulatory care within diverse populations.
To address these deficits, we surveyed a large, racially and socioeconomically diverse sample of adults about their perceptions of medical mistakes in ambulatory care. We aimed to learn about their perceptions of mistakes, to what extent the mistakes had caused perceived harm, what factors were associated with perceived mistakes, and whether the respondents changed physicians because of these perceived mistakes.
METHODS
STUDY DESIGN
We conducted a survey in 2008 of 7 primary care medical practices belonging to a practice-based research network 24 from geographically representative regions in North Carolina. Two were located in urban settings, 1 in a suburb, 2 in towns, and 2 in rural settings. Three were university-affiliated clinics, 2 were community health centers, and 2 were private practices. The 7 practices were chosen because of their racial and socioeconomic diversity.
PARTICIPANTS
We placed 1 or 2 trained research assistants in the waiting room of each practice for 15 days, with instructions to offer study participation to all adults who saw a physician, nurse practitioner, or physician assistant. 24 Persons in acute distress or who could not comprehend the consent form were excluded. Research assistants approached eligible patients, obtained written consent, and offered assistance with survey completion using methods approved by the institutional review board of the School of Medicine of The University of North Carolina at Chapel Hill. The written survey was self-administered and was returned to the assistants at the clinic. Bilingual assistants were placed in practices with significant Hispanic populations. Both English and Spanish versions of the consent form and survey were available in all practices. We recruited 1754 patients, with a 63.9% recruitment rate of eligible patients. These analyses involved the 1697 people (96.8% of participants) who responded to the survey's screening question on medical mistakes.
SURVEY DESIGN
As part of a broader survey of issues affecting primary care patients in North Carolina, 4 questions about medical mistakes were asked toassesspatients'perceptionsoftheprevalenceandseverityofmedical mistakes in the ambulatory care setting. Although these questions were asked in primary care offices, they were designed to focus on the care provided in all types of ambulatory care clinics. The questions were derived from published sources, 13, 17, 22, 25, 26 modified by the research team, and reviewed for content and face validity by 10 primary care researchers. The term mistake was chosen instead of medical error because studies have demonstrated patients' confusion about the latter term. 27, 28 Participants could answer yes to any of the 4 questions, which were not mutually exclusive. The questions were as follows: (1) Has a doctor in a doctor's office ever made a mistake in your care? (2) In the past 10 years, has a doctor in a doctor's office made a wrong diagnosis or misdiagnosed you? (If yes, how much harm did this cause you?) (3) In the last 10 years, has a doctor in a doctor's office given you the wrong medical treatment or delayed treatment? (If yes, how much harm did this cause you?) (4) Have you ever changed doctors because of either a wrong diagnosis or a wrong treatment of a medical condition? Harm was quantified using a 5-point Likert scale with categories of "none," "a little," "some," "a lot," or "severe."
The 4-page study survey included questions on participants' demographics, medical history, self-reported health, frequency of physician visits, and disability. General demographic information included age, sex, race/ethnicity, marital status, and level of education. Self-reported health was evaluated by asking participants to rate their health on a 5-point scale. Participants were asked to indicate their chronic illnesses from a list of 16 common conditions such as hypertension, cancer, type 2 diabetes mellitus, and To explore patients' perceptions of mistakes, a random sample of participants who responded yes to either of the questions about a wrong diagnosis or a wrong treatment were selected for interview (conducted by C.E.K. or a trained research assistant). A written consent form was sent to the participants along with an invitation to participate in the telephone interview. Of 82 participants selected, 59 had interviews completed, of which 52 were eligible for analysis. Of the 23 who did not complete an interview, 9 were unreachable, 7 refused, and 7 asked to be rescheduled but could not be contacted in a timely fashion. Seven interviews were ineligibleforanalysisbecausetheyreferencednon-ambulatorycaremistakes. The interview comprised key probing questions aimed to elicit the events surrounding the perceived medical mistake, including the general timeline, location, type of mistake, and perceived sequelae. Verbal responses were recorded on individual surveys by the interviewer. Interviews lasted 30 minutes on average, and all open-ended responses were recorded verbatim in written notes by the investigator. Participants reported diagnostic mistakes, treatment mistakes, or both. Seven participants reported the same mistake as both a diagnostic and a treatment mistake because they believed they had received improper treatment from an incorrect diagnosis. The decision was made to categorize these as reports of diagnostic mistakes only. We excluded nonnative English speakers in an effort to minimize interpretation issues. Furthermore, only 5 sites were included in this portion of the study because the other 2 sites had not been sampled at the time the interview cohort was selected. A content analysis was conducted independently by 2 researchers (C.E.K. and P.D.S.), and conflicts were resolved by consensus.
STATISTICAL ANALYSIS
Simple frequencies were used to describe the sample and responses to the 4 medical mistake questions. Bivariate comparisons were computed, relating whether participants had ever perceived a mistake in the ambulatory care setting with factors previously demonstrated to affect health care utilization, including selected chronic comorbid conditions, 30 health status, disability, race, age, and sex. 5, 31 To identify characteristics independently associated with perceiving a medical mistake in ambulatory care, we estimated a hierarchical multivariate regression model. Given the small number of sites, a fixed hierarchical model that clustered participants by site was used to control for confounding effects of site on our outcome of interest. We entered potential predictors, whose bivariate associations with perceiving medical mistakes were significant at PϽ. 15 , into the multivariate model. Significant predictors were found using the backward selection technique. After the model was finalized, assessment of collinearity and interaction was performed. There was an almost significant interaction (P=.051) between chronic back pain and report of any days spent in poor physical health, but controlling for this interaction did not substantively change the findings and was therefore excluded in the final model. Assessment of collinearity yielded no variance inflation factor greater than 1.86. The presence of significant interaction between predictors was assessed. Multiple imputation modeling to control for missing data yielded similar results. All descriptive analyses and hypothesis testing were completed using Stata/SE 10.0 software (StataCorp, College Station, Texas).
RESULTS
CHARACTERISTICS OF PARTICIPANTS
Age and sex distributions were similar to overall US averages of ambulatory care clinics. 32 The mean (SD) age of participants was 46 (16) 
PERCEPTIONS OF MEDICAL MISTAKES
Of the 1697 participants, 265 (15.6%) responded that a physician had made a mistake in their care, 227 (13.4%) reported a wrong diagnosis, 212 (12.5%) reported a wrong treatment, and 239 (14.1%) reported having changed physicians because of a mistake. About two-thirds (n=151) of those who reported having experienced a mistake changed their physicians. Only about 4% (n=74) said yes to all 4 questions. The severity of perceived harm was similar regardless of the type of mistake (Figure) . Of the 218 participants who reported harm from a perceived diagnostic mistake, 91 (41.7%) reported "a lot" [of] or "severe" harm. Of the 208 participants who reported harm from a perceived treatment mistake, 95 (45.7%) believed they had "a lot" [of] or "severe" harm. A list of the 52 participants' interviews shows a range of perceived mistakes and associated types of harm ( Table 2) . Three primary types of mistakes were mentioned in these interviews: communication/ relationship issues, normal diagnostic/treatment challenges, and possible adverse events/near misses.
Physician-patient communication and relationship issues were mentioned across the category of severity of harm. One participant described, "I went to the doctor, and they just told me that there was nothing wrong with me. There was something wrong with my belly, but they thought it was all in my head. They just mistreat people there, and they didn't care. I finally went to a university hospital, and I had endometriosis." Another participant related the following story: "I've had 2 almost identical incidents where the same doctor called me after I'd had a routine stress test, and each time he said he thought I'd had a silent heart attack, but it turns out it was an old heart attack that I'd had like 10 years ago, but he didn't read my chart at all. When it happened the second time, I said that's enough, and I transferred over to another doctor that my wife was seeing." Figure.
Percentages of participants who perceived harm from diagnostic mistakes (n = 218) and treatment mistakes (n=208).
Some of the reported mistakes causing "none" or "a little" harm might be considered by health care professionals to be normal diagnostic or therapeutic challenges. For example, one participant reported, "I had a rash all over my legs and stomach and back. The doctor said it was just an allergic reaction to something, but it wasn't getting better. I went to a dermatologist and found out that I had psoriasis." Another reported, "I had a sinus infection in the spring of 2007, and they gave me some low-strength antibiotic and it did nothing. . . . Well, I was still feeling lousy and so I had to go through 3 iterations and on the third try it finally got better."
The interviewed participants who reported "a lot" [of] or "severe" harm from diagnostic or treatment mistakes appeared more likely to have had what the medical community would define as true adverse events or near misses. One Told by PCP that prior diagnosis of lupus was wrong, but developed lupus-induced hypertension, renal failure, and dysfunctional uterine bleeding
A lot Yes
Told by PCP that examination results were fine, but further workup revealed endometriosis after referral to OSH A lot Unknown Told by a specialist that a swollen axillary lymph node was breast cancer, but second specialist diagnosed "cat scratch fever"
Told by many physicians that chronic back pain was from a sprained/strained back, but was spinal stenosis A lot Yes Diagnosed as having lung cancer while out of state, but found out it was sarcoidosis A lot No Participant had a delay in diagnosis of lung disease and also had delays in getting a breathing machine; believes he may have asthma and not COPD
A lot No
Told by gynecologist that pelvic pain was due to pelvic inflammatory disease, but physician later found that uterus was "turned backwards" and recommended new positions during intercourse to diminish pain
A lot Yes
Told by OSH that dysfunctional uterine bleeding was "hormonal bleeding"; after syncopal event, participant was seen by surgeon, who diagnosed fibroid tumors and performed surgery
Told by PCP that a "spider bite" needed antibiotics, but it really needed incision and drainage A lot No Told neck pain was "arthritis," but participant thinks it is nerve related because participant also has carpal tunnel syndrome A lot No Obese participant sold her home after being diagnosed as having suspected uterine cancer; eventually found by gynecologist to be an infected fallopian tube
Orthopedic surgeon was uncertain of knee injury, and participant was diagnosed as having a fractured patella and ACL/MCL tear at OSH instead participant reported, "I had a swollen lymph node under my arm; it was very tender. I went to my main doctor, who sent me to a specialist, and that doctor wanted to take off my breast. I wanted another opinion. I got one, and that doctor sent me for a mammogram and biopsy of the lymph nodes. It turned out I had 'cat scratch fever.'" Another reported the following: "I had my breast removed because of cancer. I had surgery, and I had saline breast implants afterward. The area got infected. It started as a pinhole and got bigger and bigger and was just rotting away. It got so bad I had to put a towel in my bra because it was oozing so bad, but my doctor who did the surgery said it was going to be okay. Finally, my family persuaded me to get a second opinion. That second doctor took one look at me and took me right in for emergency surgery." Of the participants, 239 (14.1%) reported changing physicians because of a perceived mistake. Only 6.3% of participants (88 of 1397) who reported they had never experienced a mistake reported changing physicians. Most participants (66 of 89, or 74.2%) who reported "a lot"
[of] or "severe" harm from a diagnostic mistake changed their physician, whereas 39.4% (26 of 66) who reported "none" or "a little" harm did so. Similarly, 75.5% (71 of 94) of those who reported "a lot" [of] or "severe" harm from a treatment mistake changed their physician, whereas only 43.4% (23 of 53) who reported "none" or "a little" harm changed physicians. Often, participants reported that changing physicians was accompanied by a reluctance to discuss the mistake with their former physician. As one participant reported, "I never talked to the same doctor again. If I told him, I don't think he would have taken it very well. I think he would have told me that I was wrong again."
ASSOCIATION BETWEEN PATIENT CHARACTERISTICS AND PERCEPTION OF MEDICAL MISTAKES
Several patient characteristics were associated with increased odds of perceiving a mistake. Approximately 19.6% of white patients perceived a mistake vs 13.1% for African American patients and 13.4% for Hispanic pa- 
Changed Physician
Treatment mistakes Given "sulfide antibiotic" and another medication, but told by pharmacist not to take them together None Yes PCP gave "allergy shot" for allergies, and participant had facial swelling; eventually emergency physician gave a second shot to reverse the first shot
A little No
Told to take ibuprofen for fatigue, but found much later to have hepatitis C and believes this delay prevented appropriate treatment
Participant believes he received a low-strength antibiotic for a sinus infection, which only got better after a trial of 3 antibiotics
A little Yes
Participant was not told that a discogram for a ruptured disk with chronic back pain would be expensive, would hurt, and might not help until after it was done
Participant had a series of adverse effects from medication: received blood pressure medication that gave participant a headache; then received an opiate, which led to nausea, but had no antinausea medication; and then got an antidepressant for pain, which did not help Some Yes
Participant kept having syncope, went blind in 1 eye, and had seizures after private PCP stopped medications for previously diagnosed hypertension and diabetes
Some No
Told by PCP that panic attacks did not need medication, which caused "3 months of hell" Some Yes PCP made appointment with private urologist in 10 d while it was taking forever to get one at OSH Some Yes Took a medication for a neck problem, and his neck swelled to twice its size, requiring a corticosteroid shot Some Yes Physicians would not see participant during an allergic reaction to medications Some Yes Cardiologist performed expensive testing for tachycardia that did not treat the problem Some Yes Received medication for chronic back pain but had nausea and weight loss, which completely resolved after the medication was stopped
Some Yes
PCPs would not listen that her asthma is worse in the summer and lowered her medication level, which resulted in hospitalization
A lot Yes
Told to have cholecystectomy for abdominal pain and diarrhea, but symptoms have continued after the procedure; has requested exploratory surgery
Finally got physical therapy and a back brace for work-related chronic back pain, but received only medication initially A lot Yes Received physical therapy for rotator cuff tear, but "therapist overdid it" and he needed a second surgical procedure A lot Yes Tried many medications for pain from Charcot-Marie-Tooth disorder that caused adverse effects A lot Yes Told his renal disease was from diabetes but had been told previously it was caused by a medication; he believes the disease was from the medication
A lot No
Has no insurance and has had delays in receiving injections and physical therapy for degenerative disc disease A lot No PCP did not know participant developed diabetes after severe burns, and next graft surgical procedure had to be postponed because of hyperglycemia
Had to receive 3 different antibiotics for a sinus infection before getting well Severe Yes Multiple physicians delayed treatment of low back pain and tried medications that did not work; the pain did not improve Severe Yes Went to OSH to have a breast implant removed after the surgeon who performed the mastectomy and reconstruction for breast cancer did not believe one of them had become infected
Severe Yes
Abbreviations: ACL, anterior cruciate ligament; ADHD, attention-deficit/hyperactivity disorder; COPD, chronic obstructive pulmonary disease; MCL, medial collateral ligament; OCD, obsessive-compulsive disorder; OSH, outside hospital; PCP, primary care physician. tients ( Table 3) . Educational attainment beyond high school increased the odds of perceiving a mistake 2-fold (PϽ.001). Participant report of any day in the past month in poor physical health was associated with a 2.2-fold increased odds of perceiving a mistake (PϽ.001). The only medical condition to be associated with increased odds of perceiving a mistake was self-report of chronic back pain, which was associated with a 1.5-fold increased odds (P=.02). Age and sex were not associated with perception of mistakes but were kept in the model for strong theoretical reasons. Depression, heart disease, report of any days in the past month in "not good" mental health, more than 4 visits to a physician within the past year, and self-reported health of "fair" or "poor" were associated with perception of mistakes in bivariate analyses but were not significant in the final model.
COMMENT
In this diverse primary care sample, 15.6% of participants perceived mistakes in ambulatory care and 14.1% changed their physicians because of these mistakes. Participants perceived mistakes in both diagnostic care and medical treatment. Mistakes were perceived to have caused harm across the spectrum of severity. Around 8% of participants reported "a lot" [of] or "severe" harm due to diagnostic and treatment mistakes. Factors independently associated with a higher likelihood of perceiving a mistake were higher levels of educational attainment, report of poor physical health, and chronic back pain, whereas African Americans were less likely to perceive mistakes.
This study, which included a large geographic area, urban and rural settings, and insured and uninsured groups of patients, found that perceptions of mistakes in ambulatory care are widespread. Approximately 15% reported a medical mistake, similar to the 11% reported in the 2005 study by Solberg et al 5 of patient perceptions of mistakes in ambulatory care. If a physician sees 30 patients a day, as many as 5 of these patients may believe they have experienced a mistake in their care at some point.
A significant minority who reported mistakes believed they had experienced "a lot" [of] or "severe" harm. This finding conflicts with published reports of adverse events, which concluded that most do not cause serious harm. [33] [34] [35] It has been argued that not all mistakes are concerning, only those that cause or have the potential to cause harm. 36 However, patients may perceive mistakes and harm, pursuing litigation in regard to known adverse effects of treatment and normal diagnostic and treatment challenges, when patient-physician communication is poor. 37 Broader concepts of mistakes and harm, in which mistakes around such issues as communication or normal diagnostic and treatment challenges can be perceived even when standards of care are met, appear to be prevalent among patients.
Approximately 14% of participants changed their physicians because of a perceived mistake. This is somewhat higher than the 10% rate at which respondents to the National Patient Safety Foundation survey reported changing physicians because of perceived mistakes. 22 Changing physicians because of a perceived mistake is a valid measure of dissatisfaction and could be a useful measure in efforts to improve patient satisfaction in ambulatory clinics. 5 Our additional qualitative information supports prior studies demonstrating that perceived mistakes involve communication and relationship problems in addition to diagnostic or therapeutic errors. Similar conclusions have been reported in other qualitative studies. 8, 20 Kuzel et al 8 found that access and relationship issues were more commonly reported as mistakes than technical issues, such as misdiagnosis or improper medical treatment. Given that participants may have trouble distinguishing diagnostic from treatment mistakes, as 7 of our 52 interviews suggest, this broad view of mistakes may mean that prior classifications of errors 26 may not be helpful in research on patient perceptions. 36 Furthermore, our participants frequently reported events such as medication trials or dermatologic challenges that physicians would consider normal diagnostic or treatment processes. Additional cognitive testing of these frameworks is needed to see whether these divisions in classification are applicable to patients' perceptions. Efforts to prevent true adverse events may not be sufficient to improve public perceptions of mistakes in the ambulatory care setting; the medical system may also need to improve the communication of expectations for care.
Knowing which patients are at increased risk for perceiving mistakes may be useful to physicians so that they can more explicitly set expectations. Frequent users of health care, due to complex disease or multiple comorbidities, are at increased risk for true adverse events and perceived mistakes. 23, 38, 39 For example, chronic back pain, which may be therapeutically challenging, is a risk factor for perceiving a mistake. Low educational level and minority status typically confer an increased risk of medical errors, a finding that appears to conflict with our results. 39 This discrepancy may exist because minority status and lower educational levels are associated with increased patient satisfaction 40, 41 and lower rates of complaints. 31 Perception of mistakes, therefore, may be due to both true adverse events and patient expectation, a conclusion supported by patient satisfaction models. 10, 42 Patients of minority background may have lower expectations and be less likely to perceive mistakes, whereas those with poor physical health or chronic conditions are more likely to perceive mistakes owing to their frequent use of health care and the increased opportunity to experience an error.
Although this study was limited to adults in primary care, it represents a large, diverse statewide sample. Because all patients had a primary care physician, these findings may not represent the perceptions of patients without primary care. However, the outcomes did focus on any perceived event in ambulatory care and are not limited to perceptions of primary care. No review of medical records was performed, so no comparison data on actual adverse events were available. Similarly, because this research was patient focused, no assessment at the site level was performed other than recording the site itself. The limitations that apply to in-office survey studies, such as selection bias, apply to this study as well. This bias may cause oversampling of individuals who are more frequent users of primary care, such as those with chronic illnesses. Finally, although the study questions were drawn from previously published sources, cognitive interviewing with these questions was not done in this particular survey.
In conclusion, to our knowledge, this study is the first large, diverse cross-sectional survey of patients' perceptions of medical mistakes in the ambulatory care setting. In addition, it quantifies the influence of these perceptions in terms of perceived harm and decisions to change physicians. Our results indicate that patients with chronic back pain, higher educational attainment, and poor physical health are at increased odds of perceiving a mistake across a wide range of ambulatory care settings. These perceptions have concrete effects on the physician-patient relationship, often leading patients to seek another physician. Therefore, it is important to identify ways to address patients' perceptions of mistakes. Such interventions would likely include attention not only to situations defined by the medical community as adverse events but also to patient expectations of health care encounters and to physician-patient communication regarding diagnostic and therapeutic processes and outcomes. 
